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Does More Mean Better? Sibling Sex Composition and the 
Link between Family Size and Children’s Quality
*
 
Exogenous variation in fertility from parental preferences for sex-mix among their children is 
used to identify the causal effect of family size on several measures associated with either 
the allocation of resources towards children within the household or the outcomes of these 
investments. Results using data from Colombia suggest that family size has negative effects 
on average child quality. Children from larger families have accumulated almost 1 year less 
of education, are less likely to enroll in school and about twice as likely to be held back in 
school. A larger family also increases the likelihood that oldest siblings share a room and 
reduces the chance that they have access to clean water and sanitary sewer facilities by 
approximately 15 percentage points, suggesting the existence of negative effects arising from 
limited household resources. Mothers in these households have less labor participation (over 
27 percentage points) and their oldest children are also more likely to engage in labor 
activities or domestic chores. Children from larger families are also more likely to be 
physically or psychologically affected by domestic violence within the household. Other less 
robust but informative calculations using data on anthropometrics, morbidity and 
immunization records also fit well with the main results of the quasi-experimental research 
design. The evidence presented here is consistent with the tradeoff between the number and 
quality of children implied by the theoretical interdependence in their prices and is robust to 
different specifications, estimation methods and alternative sub-samples. 
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women  with  four  or  more  children,  a  strategy  that  state  officials  said  was  intended  to  curb 
population growth and fight against poverty. Multiple birth‐control programs such as these have 
been  widely  implemented  in  developing  countries  such  as  Malaysia,  Indonesia,  Bangladesh, 
Tunisia, Mexico and other places of the developing world over the last decades. In addition, more 
coercive family planning regimes have also been adopted at some points in time in China, India 
and  Peru.  Most  of  these  initiatives,  if  not  all,  have  been  partially  motivated  by  a  commonly 


































preferences  in  the  country:  on  average,  families  with  same‐sex  siblings  appear  to  be  larger. 
Hence, I exploit this exogenous change in fertility in families with at least two (three) children to 





care  utilization,  the  probability  of  a  child  sharing  a  room  with  other  siblings,  the  access  of 
children to clean water, the characteristics of the household they are living in, mothers’ labor 
supply,  children’s  use  of  time  and  domestic  violence.  Second,  this  work  offers  an  additional 
opportunity to confront the external validity of previous findings because most of the conclusions 
so far –particularly those using same‐sex instruments– have been drawn from empirical evidence 
in  developed  countries,  where  the  desired  number  of  births  and  the  behavioral  responses  to 
changes in family size may differ systematically to those existing in less‐developed countries.  
 












living  in  a  dwelling  with  earth  floor,  suggesting  that  there  are  negative  effects  arising  from 
limited household resources. Mothers in households with more siblings not only have less labor 
participation  (roughly  27  percentage  points)  but  their  oldest  children  are  also  more  likely  to 
engage in labor markets or domestic chores and spend around three more hours per week on 
these activities. Overall, first‐ and second‐born from larger families have a higher chance of being 
physically  or  psychologically  affected  by  domestic  violence  within  the  household.  Other  less 
sophisticated  but  illustrative  calculations  using  data  on  children  growth,  morbidity  and 
immunization records appear to match these findings as well. These results seem to go along 





The  remainder  of  this  paper  is  structured  as  follows.  Section  2  reviews  the  relevant 
literature  and  briefly  describes  the  trends  in  fertility  in  Colombia.  Section  3  discusses  the 
potential identification issues that plague the link between family size and children’s quality, 
describes  the  empirical  strategy  and  the  data,  and  includes  the  summary  statistics.  Section  4 
presents  the  empirical  findings  of  the  OLS  and  2SLS  procedures  undertaken,  including  a 




























































semi‐parametric  instrumental  variable  (IV)  methods  to  explore  the  impact  of  the  number  of 
people  per  room  on  the  probability  of  being  held  back  in  school.  Their  results  indicate  that 
overcrowded  housing  had  adverse effects  on  school  progression.  Conley  and Glauber  (2005), 






do  not  find  any  evidence  in  support  of  the  tradeoff.  For  example,  Gomes  (1984)  used  cross‐
sectional information from rural and urban Kenya and concluded that family size did not inhibit 
the achievement of educational attainment of children. Kessler (1991) investigated the influence 
of  family  size  and  birth  order  on  labor  outcomes  with  longitudinal  data  from  the  National 
Longitudinal Survey of Youth (NLSY‐1979). His work showed that neither one nor the other had 
an effect on the level or growth rate of wages. In addition, these aspects of family structure 
appeared  to  have  an  indecisive  influence  on  labor  participation.  Using  the  same  dataset  on 
siblings  at  two  points  in  time,  Guo  and  VanWey  (1999)  found  no  evidence  of  a  negative 
relationship  between  sibship  size  and  cognitive  measures  of  intellectual  development.  More 
recently, Caceres (2004) employed U.S. Census data of multiple births to find that an increase in 



















seen  as  complementary  to  those  of  earlier  studies.  With  that  goal  in  mind,  I  investigate  the 
quantity‐quality  tradeoff  within  families  using  plausible  exogenous  fertility  variation  arising 
from  gender  balance  preferences.  Two  main  empirical  features  distinguish  this  paper  from 
previous research. First, I look at a broader set of variables that are more suitable to capture any 







                                                
A  big  fraction  of  the  developing  world  has  achieved  important  goals  in  stabilizing 
population growth and improving reproductive health. In regard to childbearing, since the 1960’s 

















in  contrast  with  the  overall  reduction  in  fertility  observed  in  the  country,  women  with  no 
education increased their fertility in about 0.5 children per woman between 2000 and 2005. In 
general,  the  TFR  ranges  from  1.4  to  3.4  and  4.5  for  women  with  college  education,  primary 
education and no schooling, respectively (see Table 1).  
 






















                                                 
3 See Browning (1992) for a longer and more detailed discussion of the traditional limitations in modeling the effects of children 
on household behavior.   




                                 ( ) i i i N X f C ε δ + + =                                      (1) 
                
where  measures  the  number  of  siblings  at  home,  N X stands  for  socio‐demographic 
characteristics of the children and their families, as well as for other controls. In turn, the error 
term  can  be  decomposed  in  two  terms,  i i i η ν ε + = ,  with  i ν   denoting  a  standard  stochastic 
disturbance and  i η  representing a household fixed unobserved effect. We can further assume 
that  () β X X f = . Therefore, using the data in terms of deviations of the mean and calling S the 








misspecification error (i.e. where  , 0 , = N Sξ β ξ X X f − = ) ( ) and other observable characteristics 
(i.e. )  and,  thus,  focus  on  more  challenging  issues.  Several  findings  linking  children 
from larger families with worse outcomes have implicitly assumed that the third term in the right 
hand side of (2) is negligible. That is, the decisions about the number of children are completely 
independent  of  any  fixed  characteristic  of  the  household  and  other  unobservables  do  not 
condition  fertility  whatsoever  (i.e.  classical  endogeneity)  and  thus,  the  parameter 






parental  heterogeneity  explicit  in  the  “quantity‐quality”  model.  We  can  think  of  a  group  of 
families with relatively higher (and unobservable) preferences for more children facing a higher 
marginal cost of quality per child ( ,  0 , > N Sη 0 , < C Sη ), whereas families with preferences for 






driven  by  these  preferences  rather  than  by  the  number  of  siblings.  Not  accounting  for  this 
unobserved heterogeneity would yield upward biased estimates of the population parameter of 
interest. 
0 , > C Sη
 






beneficial  for  their  future  development.  Likewise,  non‐random  errors  in  the  measurement  of 
children’s outcomes may produce attenuation bias in estimates of the impact of family size on 






offspring  whereas  researchers  do  not.  And  perhaps  the  number  of  subsequent  births  is  not 
independent from the quality of the first child. That is, conditional on having at least one child, 
families with a high‐quality oldest sibling may be more likely to have another child and, thus, 
have  larger  families.  Given  this  reversed  causal  chain,  larger  families  will  appear  as  having 
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  12siblings,  respectively.  Using  the  constant‐effect  models,  these  two  potential  outcomes  can  be 
written as:  
 
                                                    i i i i X D C υ β δ α + + + =                                       (3) 
 




1 = i D
0 = i D ) is given by: 
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observe  the  same  family  with  n  and  n+1  children  at  the  same  time.  The  counterfactual 






























, = δ                                                    (7) 
 
And given that   is a binary variable, the IV sample estimate of  i Z δ  can be expressed as 
follows: 
                                   [ ] [ ] { }
[] [ {} ] 0 | 1 |
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i i i i IV
Z D E Z D E
Z C E Z C E
δ                                (8) 
 
The  expression  in  (8)  is  the  Wald  estimator  defined  by  the  reduced‐form  relationships 




instead  of ,  is  instrumented  by .  In  line  with  the  identifying  assumption,  it  follows  that 
i C i Z i D i Z
i D i Z





employed  here.  First,  an  advantage  of  this  method  over  identification  strategies  that  exploit 
multiple  births  is  that  it  allows  separating  the  effects  due  to  fertility  and  children  spacing 
whereas those relying on twins estimate their joint impact and can overestimate the actual effect. 
Second, the legitimacy of any IV depends on whether it meets both the relevance property and 































































                                                 
4 Families with children who are not longer living at home were added to the main sub‐samples in order to check the robustness 
of the estimates. The results of the models on these samples are discussed in the robustness analysis section.  





either  through  the  parental  allocation  of  resources  toward  children  or  the  outcome  of  these 
investments.  The  first  set  of  outcomes  describe  educational  achievement  and  comprises  the 





















                                                 
5 Unfortunately the DHS dataset does not collect detailed information on incomes or expenditures. However, a wealth index 
constructed out of family asset data and other proxies such as the years of schooling of the parents and socioeconomic strata 















whole  history  about  the  gender  difference  for  second‐born  children  between  the  two 
experimental  samples.  Given  that  the  magnitude  of  the  gender  gap  is  only  reversed  –almost 
entirely–  for  SSC=0  families,  one  possible  interpretation  is  that  families  with  better  access  to 
prenatal sex identification methods could have engaged in sex‐selective abortion to meet their 













  18families,  treatments  (i.e.  SSC=1)  appear  slightly  richer,  more  educated  and  urban  than  their 
counterparts of the control group.  One possible explanation is that sex‐composition produces 































λ . Therefore,  X is a vector with a set 
of other covariates that include the age and gender of the child, mother’s age at first birth, birth 
spacing, mother’s years of schooling, a wealth index, family structure (e.g. dummies for female 
  19headed  households)  and  a  set  of  dummies  to  identify  rural  families,  controls  for  fixed 
municipality effects, year effects and other characteristics of the households.   
 

























plausible  exogenous  changes  in  fertility  in  the  two  sub‐samples.  Therefore,  I  exploit  this 









on  children’s  quality  are  reported  in  Table  4  and  Table  5.  For  most  of  the  outcomes,  2SLS 
estimators were obtained by running both IV linear probability models and IV probit efficient 
two‐step minimum chi‐squared procedures.7 Each of the tables summarizes the results when the 






second  stage  estimates  are  more  precisely  estimated.  As  noted  in  the  previous  section,  the 
outcome variables of interest approximate the influence of family size on characteristics of the 
children  and  their  environment  that  can  be  seen  in  some  cases  as  proxies  of  investments  in 
children and in others as the outputs of these investments.  
 
Before  discussing  the  results  in  detail,  two  main  general  conclusions  derived  from  the 
empirical exercises are worth mentioning. On one hand, the OLS estimates of this paper are in 
line with the majority of other OLS results in the literature, namely that family size has adverse 
effects  on  children’s  quality.  On  the  other  hand,  2SLS  estimates  that  account  for  potential 
endogeneity bias appear to be considerably higher than OLS estimates. Contrary to what has 
been  found  in  other  works,  mostly  for  developed  countries,  I  consistently  find  that  the  OLS 
parameters  underestimate  the  effect  of  family  size  on  measures  related  to  the  allocation  of 
resources within the household in the Colombian sample. This conclusion could be undermined 
to some extent by the limited precision of some of the 2SLS point estimates reported here to be 





Furthermore,  95%  confidence  intervals  of  the  2SLS  estimates  indicate  that  the  difference  in 
magnitude between cross‐sectional and instrumental estimators is statistically significant in some 
cases as well. In my opinion, this can be an indication that OLS methods underestimate the true 



















which  reduces  household  income  and  may  reinforce  the  negative  effects  of  family  size  on 
children’s quality. Alternatively, this substitution between market and home activities implies 









All  the  point  estimates  appear  to  be  uniformly  larger  for  the  sub‐samples  that  include 
second  births,  namely  the  observational  units  studied  in  the  at‐least‐three‐child  families, 











of  the  one‐child  disadvantage  that,  jointly  with  the  impacts  in  other  sub‐groups,  produce  a 
“inverse‐U” shaped relationship between the number and quality of children [Iacovou (2004) and 
Qian (2005)]. Regarding the sex of the children, overall I do not find that the negative impact of 




status,  which  can  be  seen  as  variables  that  summarize  the  allocation  of  resources  towards 
children  within  the  household.  Unfortunately,  these  measures  in  the  DHS  datasets  are  often 
collected only for children under four. As a result, only a few observations of experimental first‐











and  weight‐for‐height.  For  each  of  these  indicators  I  also  investigate  any  distributional 
differences by looking at percentiles, Z‐scores and chronic undernourishment, i.e. the probability 
of being two standard deviations below the mean. The latter measure is particularly relevant to 










weeks  preceding  the  interview.  Additional  siblings  in  the  household  also  appear  to  have  a 
statistically  significant  influence  on  the  likelihood  of  a  child  experiencing  a  fever  (about  1.6 
percentage  points).  Finally,  I  find  that  an  extra  child  appears  to  be  connected  with  a  drop 
(between  1  and  2  percentage  points)  in  the  probability  of  children  being  immunized  against 
tuberculosis,  diphtheria  and  tetanus,  poliomyelitis  and  measles,  although  not  statistically 
significant for the latter disease. In short, these findings together with the results discussed above 









The  2SLS  results  discussed  so  far  show  that  the  reallocation  of  resources  in  larger 
Colombian families is consistent with the tradeoff implicit in the “quantity‐quality” model. In 
order  to  assess  the  validity  of  these  findings,  in  this  section  I  inspect  the  robustness  of  the 



















household  as  long  as  this  extra  income  offsets  the  present  costs  of  raising  a  child.  Ignoring 
experimental siblings from these families may produce a selection bias since the children that 
                                                 
10  Given  the  high  number  of  outcomes  that  are  studied  in  this  paper,  I  do  not  include  all  these  robustness  results  in  the 
document to simplify its presentation. However, they are available from the author upon request.  
  25remain at home may benefit from these transfers (e.g. higher consumption), which are themselves 








economies  of  scale  in  consumption  within  the  household  and,  therefore,  reduce  the  price  of 


























can  influence  the  outcome  variables  can  partially  drive  my  results.  Although  this  type  of 
confounder  is  very  implausible,  the  larger  negative  estimates  obtained  from  three  and  more 
children families seem to indicate that oldest siblings in treatment and comparison groups could 
benefit from receiving more inputs of child quality while being the only child in the household. 































This  paper  has  examined  the  influence  of  family  size  on  average  child  quality  using 
exogenous variation in fertility induced by parental preferences for sibling sex‐mix composition. 






household  resources,  labor  participation,  use  of  time,  health  care  utilization  and  domestic 
violence.  Other  less  ambitious  but  illustrative  exercises  using  data  on  nutritional  status, 






























to  forbid  child  labor,  increase  public  access  to  child  care,  school  and  health  services  may  be 
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  32Figure 1.  Total Fertility Rates between 1950-55 and 1995-2000  


































Source: "Latin America: Fertility 1950-2050", Demographic Bulletin No. 68, 2001, Economic Commission for Latin 




































Source: "Latin America: Fertility 1950-2050", Demographic Bulletin No. 68, 2001, Economic Commission for Latin 
America and the Caribbean, The United Nations 










Table 1.  Total Fertility Rates in Colombia 
(2000 and 2005) 
2000 2005
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Source: Demographic and Health Surveys (2000 and 2005), Final Reports 
  34Table 2.  Means Differences of Some Relevant Characteristics by Treatment Status 
Same Sex Same Sex Same Sex Same Sex
(=1) (=0) (=1) (=0)
Wealth index 0.984 0.991 -0.007 0.807 0.746      0.061 ***
[0.013] [0.014] [0.019] [0.014] [0.015] [0.021]
Household living in a rural area 0.266 0.271 -0.005 0.293 0.327      -0.034  ***
[0.006] [0.006] [0.008] [0.008] 0.005 [0.010]
Percentage of married mothers 0.871 0.873 -0.002 0.867 0.873 -0.006
[0.004] [0.004] [0.006] [0.006] [0.003] [0.007]
Age of the mother 32.4 32.4 -0.005 33.8 33.7 0.107
[0.087] [0.088] [0.124] [0.111] [0.067] [0.130]
Age of the household head 36.5 36.4 0.065 37.7 37.7 0.015
[0.106] [0.108] [0.150] [0.135] [0.086] [0.160]
Mother's school attainment 7.61 7.72 -0.112 6.79 6.56    0.230 **
[0.058] [0.057] [0.082] [0.077] [0.045] [0.089]
Single headed households 0.168 0.171 -0.003 0.171 0.173 -0.002
[0.005] [0.005] [0.007] [0.007] [0.004] [0.008]
Age of mother at first birth 21.6 21.7 -0.010 20.8 20.8 0.010
[0.060] [0.061] [0.086] [0.073] [0.044] [0.085]
Age of mother at second birth 25.2 25.2 -0.074 23.7 23.7 -0.020
[0.071] [0.071] [0.100] [0.082] [0.050] [0.096]
Age of mother at third birth ---- ---- ---- 27.3 27.3 0.066
[0.095] [0.057] [0.111]
Age of first born 10.8 10.8 0.005 13.0 12.9 0.096
[0.061] [0.062] [0.087] [0.080] [0.049] [0.094]
Age of second born 7.3 7.2 0.069 10.1 9.9 0.126
[0.064] [0.064] [0.091] [0.079] [0.048] [0.092]
Age of third born ---- ---- ---- 6.5 6.4 0.039
[0.083] [0.049] [0.097]
Birth spacing between first and second births 3.53 3.59 -0.065 2.95 2.98 -0.030
[0.034] [0.034] [0.049] [0.039] [0.023] [0.045]
Birth spacing between second and third ---- ---- ---- 3.61 3.52 0.085
[0.047] [0.028] [0.055]
Percentage with girl at first birth 0.477 0.482 -0.005 0.465 0.480 -0.015
[0.007] [0.007] [0.010] [0.009] [0.005] [0.011]
Percentage with girl at second birth 0.476 0.515     -0.039 *** 0.465 0.490      -0.025 **
[0.007] [0.007] [0.010] [0.009] [0.005] [0.012]
Percentage with girl at third birth ---- ---- ---- 0.465 0.492      -0.027 ***
[0.009] [0.005] [0.011]
Percentage with boys at first two births 0.262 ---- ---- ---- ---- ----
[0.440]
Percentage with girls at first two births 0.240 ---- ---- ---- ---- ----
[0.426]
Percentage with boys at first three births ---- ---- ---- 0.143 ---- ----
[0.350]
Percentage with girls at first three births ---- ---- ---- 0.123 ---- ----
[0.329]
Percentage with first two children having same sex 0.502 ---- ---- ---- ---- ----
[0.500]
Percentage with first three children having same sex ---- ---- ---- 0.267 ---- ----
[0.442]
Number of observations 4,992 4,943 9,935 2,626 7,176 9,802
Families with at least two births Families with at least three births
Variable Diff Diff
 
Notes: Standard errors (clustered by household for the three columns in the second panel) presented in square brackets. The symbols ***, 
(**) and [*] stand for significance at the 1, (5%) and [10%] levels, respectively. The first (second) panel includes estimates from 
households with at least two (three) children that are 18 years old or younger, are matched to their biological mothers and are living in the 
same dwelling. The wealth index is a wealth factor available in the dataset which was constructed using household asset data and principal 
components analysis. The survey collected asset information on household ownership of several consumption items, including some 
durables (e.g. radio, television, refrigerator, motorcycle, car, bicycles and appliances) as well as dwelling characteristics which were 
used to calculate the wealth index. See text for definitions of treatment and control families.  




Table 3.  First Stages of Sibling-Sex-Composition by Type of Family and Samples 
Coefficient Coefficient Coefficient Coefficient
(S-S-C=1) (S-S-C=1) (S-S-C=1) (S-S-C=1)
Total number of children
    
Unconditional      0.082 *** 17.16 9,935     0.070 ** 10.08 9,827      0.090 *** 16.32 7,991     0.073 ** 5.20 8,317
[0.019] [0.022] [0.022] [0.032]
Conditional      0.069 *** 18.49 9,935      0.079 *** 17.39 9,827      0.074 *** 16.40 7,991      0.088 *** 19.36 8,317
[0.016] [0.019] [0.018] [0.020]
More than two kids
Unconditional      0.049 *** 23.75 9,935 ---- ---- ----      0.053 *** 22.65 7,991 ---- ---- ----
[0.009] [0.011]
Conditional      0.042 *** 25.20 9,935 ---- ---- ----      0.045 *** 22.94 7,991 ---- ---- ----
[0.008] [0.009]
More than three kids
Unconditional ---- ---- ----      0.044 *** 15.46 9,827 ---- ---- ----      0.042 *** 6.89 8,317
[0.012] [0.016]
Conditional ---- ---- ----      0.047 *** 23.43 9,827 ---- ---- ----      0.049 *** 24.01 8,317
[0.009] [0.010]
(First-born) (First- and Second-born )
FN FN
Sub-sample 1: Units of analysis that are 18 years old and younger Sub-sample 2: Units of analysis that are between 6 and 17 years old
Families with at least two children Families with at least three children
Endogenous variable N FF N
Families with at least two children Families with at least three children
(First-born) (First- and Second-born )
 
Notes: Robust standard errors (clustered by household for the three columns in the second panel) presented in square brackets. The symbols *** and (**) stand for significance at the 1% and (5%) levels, 
respectively. The first (second) panel for each group includes estimates from households with at least two (three) children that belong to the age ranges defined for each sub-sample, are matched to their 
biological mothers and are living in the same dwelling. The conditional regressions include other covariates such as the age and gender of the child, mother’s marital status and age at first birth, spacing 
between first and second birth, mother’s and father’s years of schooling, a wealth index factor score (as described in the notes of Table 2), and a set of dummies to identify single headed families, rural 
households, municipality effects and other characteristics of the households. See text for definitions of treatment and control families. 




Table 4.  OLS and 2SLS Reduced Form Estimates of the Effect of Family Size on Measures of Children’s 
Quality (Endogenous variable: Total number of children) 
Means OLS 2SLS IV Probit Means OLS 2SLS IV Probit
School Performance
Children's school attainment 6.260      -0.244 ***   -1.039 * __ 10,700 5.966     -0.255 ***    -0.874 * __ 11,078
[3.978] [0.025] [0.582] [3.896] [0.030] [0.522]
Children attending school 0.906     -0.022 ***    -0.182 **   -1.097 * 7,984 0.884     -0.035 ***     -0.228 **      -1.319 ** 8,337
[0.291] [0.005] [0.093] [0.621] [0.320] [0.005] [0.113] [0.564]
Children held back in school 0.177      0.031 ***    0.203 * 0.776 7,961 0.209      0.035 ***    0.204 * 0.664 8,309
[0.382] [0.005] [0.119] [0.488] [0.406] [0.006] [0.125] [0.431]
Household Resources
Children sharing a room 0.826      0.061 ***       0.266 ***      1.365 *** 9,935 0.935     0.016 ***     0.178 *     1.464 ** 9,858
[0.378] [0.003] [0.110] [0.518] [0.247] [0.002] [0.106] [0.681]
Children living in household with access 0.817      -0.026 ***     -0.178 **     -1.527 ** 9,935 0.757     -0.028 ***    -0.225 *     -1.469 ** 9,858
 to sewer or septic well [0.386] [0.004] [0.091] [0.683] [0.429] [0.005] [0.137] [0.629]
Children having access to clean water 0.904     -0.009 **     -0.162 **    -1.158 * 9,891 0.875     -0.012 **     -0.266 **      -1.737 *** 9,807
[0.294] [0.004] [0.081] [0.634] [0.331] [0.006] [0.134] [0.638]
Children living in a household with 0.204     0.012 ** 0.165 0.948 7,430 0.266     0.014 ** 0.249    1.088 * 7,389
walls of mud [0.403] [0.005] [0.120] [0.705] [0.442] [0.007] [0.176] [0.653]
Children living in a household with 0.091       0.0195 ***     0.156 **     1.921 ** 9,935 0.135 0.009    0.247 *      1.951 *** 9,858
earth floor [0.287] [0.004] [0.078] [0.814] 0.442 [0.006] [0.139] 0.740
Attachment to the Labor Market
Mother participating in the labor market 0.540      -0.027 ***     -0.275 **     -0.750 ** 9,934 0.528     -0.030 ***    -0.326 *      -0.867 ** 9,858
[0.498] [0.006] [0.138] [0.383] [0.499] [0.007] [0.198] [0.389]
Children working in the household or  0.438       0.055 ***      0.302 **     0.772 ** 8,986 0.460      0.029 ***    0.261 *    0.665 * 9,228
      in the labor market [0.496] [0.008] [0.156] [0.399] [0.498] [0.006] [0.151] [0.379]
Hours per week worked by teenagers  7.456       0.783 *** 2.853 __ 5,915 8.217      0.813 ***    4.606 * __ 6,192
(conditioned on being working) [7.017] [0.212] [2.541] 7.905 [0.181] [2.665]
Health Care Utilization
Children taken to the doctor  0.928     -0.014 ** -0.263 -0.803 3,412 0.915 -0.020 -0.259 -1.582 3,422
(conditioned on being sick) [0.257] [0.006] [0.309] [1.437] [0.278] [0.008] [0.185] [1.504]
Domestic Violence
Children affected by domestic violence 0.364       0.055 ***     0.198 **     0.761 ** 5,874 0.385      0.039 *** 0.203     0.966 ** 5,258
[0.481] [0.005] [0.095] [0.339] [0.486] [0.007] [0.153] [0.485]
Families with at least two children Families with at least three children
N Outcomes N
 
Notes: 2SLS estimators calculated by IV linear probability models and IV Probit Newey's efficient two-step minimum chi-squared 
procedures. Robust standard errors (clustered by household for three-child families) presented in square brackets. The symbols ***, (**) and 
[*] stand for significance at the 1, (5%) and [10%] levels, respectively. The first (second) panel includes estimates from households with at 
least two (three) children that belong to the age ranges defined for each sub-sample, are matched to their biological mothers and are living in 
the same dwelling. The variables children’s school attainment, children attending school and children held back in school are restricted to 
children between 6 and 18 years old. The latter is a dummy variable that takes the value one for children that are in grades behind their 
reference cohorts due to school repetition, temporary and permanent dropout or late enrollment, and zero otherwise. The variable children 
sharing a room equals one if the number of siblings is higher than the number of bedrooms that are available for children in the household. 
The variable children having access to clean water takes the value one for families receiving either piped water from utility company or 
bottled water, and zero otherwise. The variable children working in the household or in the labor market takes the value one for children 
engaged in domestic chores, family businesses, other household activities, self-employed or in remunerated and non-remunerated jobs, and 
zero otherwise. The variable children affected by domestic violence is equal to one if the children were pushed, deprived from food, hit with 
objects, assigned non-appropriate work, left out of the household for some time, thrown water, withdrawn economic support or witnessed 
actions of violence between their parents, and zero otherwise. Several specifications of the regression models include covariates such as the 
age, gender and schooling of the child, mother’s marital status and age at first birth, spacing between first and second birth, mother’s years of 
schooling, a wealth index factor score (as described in the notes of Table 1), and a set of dummies to identify single headed families, rural 
households, and municipality effects and other characteristics of the households. See text for definitions of treatment and control families. 
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Table 5.  OLS and 2SLS Reduced Form Estimates of the Effect of Family Size on Measures  
of Children’s Quality (Endogenous variable: Probability of having more than two (three)  
children in two-child (three-child) families) 
Means OLS 2SLS IV Probit Means OLS 2SLS IV Probit
School Performance
Children's school attainment 6.260 -0.008     -1.570 * __ 10,700 5.966     -0.211 ***    -1.522 * __ 11,109
[3.978] [0.042] [0.876] [3.896] [0.051] [0.928]
Children attending school 0.906 0.007     -0.294 **    -1.826 * 7,984 0.884     -0.028 ***     -0.412 **     -2.430 ** 8,337
[0.291] [0.007] [0.150] [0.994] [0.320] [0.008] [0.208] [1.013]
Children held back in school 0.177 -0.002     0.328 *    1.278 * 7,961 0.209     0.031 ***    0.373 ** 1.242 8,309
[0.382] [0.005] [0.119] [0.787] [0.406] [0.010] [0.233] [0.790]
Household Resources
Children sharing a room 0.826       0.175 ***       0.439 ***      2.070 ** 9,935 0.935     0.049 ***    0.299 *     2.303 ** 9,858
[0.378] [0.008] [0.170] [0.847] [0.247] [0.005] [0.170] [1.119]
Children living in household with access 0.817      -0.018 ***     -0.294 **     -2.564 ** 9,935 0.757 -0.015    -0.378      -2.628 ** 9,858
 to sewer or septic well [0.386] [0.006] [0.149] [1.097] [0.429] [0.010] [0.235] [1.044]
Children having access to clean water 0.904 -0.001     -0.273 **    -1.956 * 9,891 0.875 0.001     -0.448 **      -2.973 *** 9,807
[0.294] [0.006] [0.135] [1.047] [0.331] [0.009] [0.224] [1.032]
Children living in a household with 0.204 0.001 0.252 1.447 7,430 0.266 -0.007 0.484    2.173 * 7,389
walls of mud [0.403] [0.008] [0.180] [1.047] [0.442] [0.013] [0.362] [1.287]
Children living in a household with 0.091       0.020 ***     0.256 **      3.305 *** 9,935 0.135      0.020 **    0.413 *      3.23 ***
earth floor [0.287] [0.005] [0.127] 1.293 0.442 [0.010] [0.221] [1.160] 9,858
Attachment to the Labor Market
Mother participating in the labor market 0.540     -0.028 **     -0.409 **     -1.114 ** 9,934 0.528     -0.054 ***    -0.584 *     -1.563 ** 9,858
[0.498] [0.012] [0.203] [0.566] [0.499] [0.015] [0.340] [0.670]
Children working in the household or  0.438       0.076 ***     0.474 **    1.212 ** 8,986 0.460      0.050 ***    0.446 *    1.133 * 9,228
      in the labor market [0.496] [0.013] [0.236] [0.603] [0.498] [0.012] [0.249] [0.632]
Hours per week worked by teenagers  7.456 0.143 5.061 __ 5,915 8.217      0.930 ***    9.793 * __ 6,192
(conditioned on being working) [7.017] [0.255] [4.556] 7.905 [0.261] [5.965]
Health Care Utilization
Children taken to the doctor  0.928 -0.010 -0.145 -1.197 3,956 0.915 -0.016 -0.558 -2.842 4,096
(conditioned on being sick) [0.257] [0.008] [0.252] [2.025] [0.278] [0.013] [0.413] [2.352]
Domestic Violence
Children affected by domestic violence 0.364       0.092 ***     0.359 **     1.322 ** 5,874 0.385      0.073 *** 0.386 2.360 6,000
[0.481] [0.011] [0.172] [0.601] [0.486] [0.015] [0.984] [3.023]
Families with at least two children Families with at least three children
N Outcomes N
 
Notes: 2SLS estimators calculated by IV linear probability models and IV Probit Newey's efficient two-step minimum chi-squared 
procedures. Robust standard errors (clustered by household for three-child families) presented in square brackets. The symbols ***, (**) and 
[*] stand for significance at the 1, (5%) and [10%] levels, respectively. The first (second) panel includes estimates from households with at 
least two (three) children that belong to the age ranges defined for each sub-sample, are matched to their biological mothers and are living in 
the same dwelling. The variables children’s school attainment, children attending school and children held back in school are restricted to 
children between 6 and 18 years old. The latter is a dummy variable that takes the value one for children that are in grades behind their 
reference cohorts due to school repetition, temporary and permanent dropout or late enrollment, and zero otherwise. The variable children 
sharing a room equals one if the number of siblings is higher than the number of bedrooms that are available for children in the household. 
The variable children having access to clean water takes the value one for families receiving either piped water from utility company or 
bottled water, and zero otherwise. The variable children working in the household or in the labor market takes the value one for children 
engaged in domestic chores, family businesses, other household activities, self-employed or in remunerated and non-remunerated jobs, and 
zero otherwise. The variable children affected by domestic violence is equal to one if the children were pushed, deprived from food, hit with 
objects, assigned non-appropriate work, left out of the household for some time, thrown water, withdrawn economic support or witnessed 
actions of violence between their parents, and zero otherwise. Several specifications of the regression models include covariates such as the 
age, gender and schooling of the child, mother’s marital status and age at first birth, spacing between first and second birth, mother’s years of 
schooling, a wealth index (as described in the notes of Table 1), and a set of dummies to identify single headed families, rural households, 
and municipality effects and other characteristics of the households. See text for definitions of treatment and control families. 
  38Table 6.  OLS and Probit Estimates of the Reduced Form Relationship between Family Size and 
Children’s Anthropometric Measures, Morbidity and Immunization 
(1) (2) (1) (2)
Children Growth
Height for age (percentile)       -0.807 ***      -0.798 *** 7,090
[0.230] [0.238] Illness Prevalence
Height for age (z-score)       -0.050 ***      -0.047 *** 7,090 Did children get diarrhea in the       0.012 ***      0.011 *** 7,681
[0.010] [0.011]  last two weeks? [0.003] [0.003]
Stunting (<2 z-score) 
†      0.009 ***      0.009 *** 7,090 Did children get fever in the      0.017 ***      0.016 *** 7,698
[0.003] [0.003]  last two weeks? [0.004] [0.004]
Weight for age (percentile)       -0.795 ***      -0.750 *** 7,090
[0.267] [0.271] Immmunization
Weight for age (z-score)      -0.041 ***      -0.038 *** 7,090 Children immunized against       -0.008 ***      -0.008 *** 7,735
[0.010] [0.011] tuberculosis? [0.001] [0.002]
Underweight (<2 z-score) 
†      0.010 ***      0.011 *** 7,090 Children immunized against      -0.016 ***      -0.015 *** 7,360
[0.002] [0.002] diphteria and tetanus? [0.004] [0.004]
Weight for height (percentile) -0.414 -0.372 7,090 Children immunized against     -0.022 ***      -0.021 *** 7,432
[0.305] [0.306] poliomyelitis? [0.005] [0.005]
Weight for height (z-score)      -0.028 ***     -0.026 ** 7,090 Children immunized against  -0.007 -0.008 7,661
[0.010] [0.010] measles? [0.005] [0.005]
Wasting  (<2 z-score) 






Notes: Probit coefficients reported correspond to marginal effects, including those of the anthropometric outcomes with the symbol (†). 
Robust standard errors clustered by household presented in square brackets. The symbols *** and ** stand for significance at the 1% and 5% 
levels, respectively. The sample includes only children that are four years old or younger and belong to households with at least two children 
that are 18 years old or younger, are matched to their biological mothers and are living in the same dwelling. The first specification of each 
model includes covariates such as the age, gender and schooling of the child, birth order, mother’s marital status and age at first birth, 
spacing between first and second birth, mother’s years of schooling, a three-digit wealth factor score (as described in Table 1) and a dummy 
for single headed families. The second specification also includes a set of dummies to control for rural households, municipality effects and 
other characteristics of the households such as access to clean water and other public services. Dummies for immunization against diphtheria 
and tetanus, and poliomyelitis are equal to one for children under four that have received the three doses, and zero otherwise.  
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Figure 3.  Body Mass Index Density Estimates by Family Size 






































































































































Notes: All density estimates based on a standard Epanechnikov kernel function and a width that minimizes the mean 
integrated squared error of the data. The Body Mass Index (BMI) was defined as the ratio of a child’s weight in 
kilograms divided by his/her height in meters squared.95 
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